Enhanced turnover of arachidonic acid-containing species of phosphatidylinositol and phosphatidic acid of concanavalin A-stimulated lymphocytes.
The incorporation of [32P]orthophosphate into phosphatidylinositol (PI) of pig lymphocytes was markedly increased by stimulation with concanavalin A. The labeling of PI with [3H]glycerol was also enhanced significantly, indicating that both de novo synthesis and recircular system (PI response) of PI were accelerated. This rapid labeling of PI might be related to the rapid breakdown of phosphatidylinositol 4,5-bisphosphate which was observed in various stimulated tissues. Concanavalin A also accelerated the labeling of phosphatidic acid with 32P and [3H]glycerol. To determine the dependence of this phenomenon on the fatty acid composition of both phospholipids, we separated PI and phosphatidic acid into individual molecular species. The predominant molecular species in PI was tetraene (81.6%) and those in phosphatidic acid were monoene (53.0%), diene (15.8%) and tetraene (19.2%), respectively. Interestingly, the incorporation of 32P into arachidonic acid-containing species (tetraene) was most rapidly elevated. On the other hand, the increment of 32P into saturated + monoene, diene and triene was relatively smaller and resembled that of [3H]glycerol. Similarly, the incorporation of 32P into tetraene of phosphatidic acid was preferentially accelerated. This is the first report concerning the metabolism of molecular species of phosphatidic acid in stimulated cells. These results indicate that the PI recirculating system is virtually dependent on tetraenoic species and that the participation of other molecular species is small. The increased de novo synthesis mainly depends upon molecular species other than tetraene. Arachidonic acid-containing species which turn over rapidly via the PI cycle may have an important role in the mitogenic triggering.